Abstract--We construct two prime-order cyclic graphs, and use them to obtain two new lower bounds for two classical Ramsey numbers: R(5, 13) _> 174, R(5, 14) >_ 200.
INTRODUCTION
The classical Ramsey number R(k, s) is defined by the smallest positive integer n such that every n-vertex graph contains either a clique of order k or an independent set of order s. Since the original paper of Ramsey [1] , there have been a vast number of papers published on Ramsey or Rarnsey-type problems. We refer to the book of Graham, Rothschild and Spence [2] for references of the theory and its developments. For asymptotic bounds of R(k, s), also see [3] .
The determination of a Ramsey number for specific k and s is a rather difficult problem. So far, only a few nontrivial Ramsey numbers are known (we cite them from the survey paper of Radziszowshi [4] ): R(3, 3) = 6, R(3, 4) = 9, R(3, 5) = 14 [5] , R(3, 6) = 18 [6] , R(3, 7) = 23 [6, 7] , R(3,8) = 28 [8, 9] , R(3,9) = 36 [6, 8] , R(4,4) = 18 [5] , R(4,5) = 25 [10, 11] . When k,s increase, the number of computations increases exponentially. Therefore, even searching for reasonable bounds of Ramsey numbers with the aid of a computer is a challenge. Since 1989, there have appeared several lower bounds for R(5, s): R(5, 5) > 43 [12] , R(5, 6) > 58 [13] , R(5, 7) > 80 [14] In this paper, we construct two prime-order cyclic graphs, and use them to produce two new lower bounds. Our results improve the current known results [17] . The method using cyclic graphs was initially developed in [7] . We construct the cyclic graphs with the idea [16] of making the computation more efficient by using translations and rotations to reduce the total number of computations.
PROOF OF THEOREM
Given a prime number p, we define
For a given subset S of {1, 2,..., (p -1)/2}. We define a cyclic graph Gp(S) of order p by
where V is the vertex set of the cyclic graph Gp(S), and
where E is the edge set of the cyclic graph Gp(S). We select two prime numbers ps and two subsets Ss by Pl = 173, (2.4) $1 = {1, 3, 4, 7, 9, 16, 19, 20, 25, 26, 27, 28 We verify directly in a computer that the cyclic graph G173(S1) contains neither a clique Ks nor an independent set/~13, and the cyclic graph Gm9(S2) contains neither a clique K5 nor an independent set/~14. From these facts, we prove the theorem.
